disparities exist in access to cesarean delivery even in countries with reasonable national rates; women in the wealthiest households have rates well above 20 percent. At the same time, in poor countries and among the poorest households in many countries, cesarean delivery rates are so low that it is likely that women are dying from lack of access to the procedure. In 20 of 42 countries with available data, the cesarean delivery rate among the poorest quintile of households was less than 1 percent (3). The extent to which overuse of cesarean sections among certain segments of the population affects a health care system's ability to provide life-saving cesareans for poor women is unknown.
High and rising national rates indicate cause for concern but provide no information on why or how these rates are changing. Likewise, very low stagnant rates, as seen in much of sub-Saharan Africa, provide no assurance that the small number of cesarean sections are being conducted on the women in greatest need.
Developed countries historically have used data on medical indications for cesarean delivery to understand retrospectively the dramatic increases seen in its use (4) (5) (6) . In general, both an expansion of the medical indications for its use (7, 8) and a liberalization of the threshold for these indications appear to have occurred over time (9) . In response to these changes and also to the rise in nonmedically indicated cesareans, various means of classifying cesareans were developed. For example, the International Classification of Diseases (ICD) revisions 9 and 10 include mutually exclusive and hierarchical codes for repeat cesarean delivery (with no ability to identify the indication for repeated cesareans), breech presentation, dystocia, fetal distress, and other indications (10) .
The Robson classification does not rely on medical indications at all but instead focuses on characteristics of who gave birth by cesarean delivery. This classification system uses 10 well-defined mutually exclusive groups to identify clinically relevant groups prospectively based on the following characteristics: parity (nulliparous vs multiparous), previous obstetric record of the woman, the course of labor and delivery, and gestational age (11) . The 10 mutually exclusive groups are as follows: 1) nulliparous, single cephalic, greater than or equal to 37 weeks' gestation, spontaneous labor; 2) nulliparous, single cephalic, greater than or equal to 37 weeks' gestation, induced labor or cesarean before labor; 3) multiparous, single cephalic, greater than or equal to 37 weeks' gestation, no uterine scar, spontaneous labor; 4) multiparous, single cephalic, greater than or equal to 37 weeks' gestation, no uterine scar, induced labor or cesarean before labor; 5) multiparous, single cephalic, greater than or equal to 37 weeks' gestation, with uterine scar; 6) nulliparous singleton breech; 7) multiparous singleton breech, including previous scar; 8) multiple pregnancies (includes previous uterine scar); 9) singleton transverse, oblique, or unstable lie (including previous uterine scar); and 10) singleton cephalic, lesser than or equal to 36 weeks' gestation, including previous uterine scar. Still other classification systems categorize cesarean deliveries by their degree of urgency, with the objective of distinguishing between cesareans performed for life-threatening conditions to the mother, the fetus, or both, and cesareans performed for maternal or fetal compromise (12) .
Methods
The need for comparable data to understand change in or composition of the cesarean birth rates in developing country settings was the impetus for an international meeting of researchers and obstetricians in February 2006. The decision to convene this meeting followed three failed attempts to gather and assess relevant developing country data on indications for cesarean delivery. These attempts included a literature review; direct requests to routine health information systems; and communication with professional contacts, requesting them to locate existing data on indications for cesarean delivery.
The results of the literature review concerning trends and regional variation in indication for cesarean delivery were inconclusive. The literature often included incomplete distributions of indications for cesarean deliveries, focused on selected populations (primiparous or singleton births), allowed for multiple indications for a cesarean delivery, and lacked comparable definitions. The direct requests to routine health information systems generated no responses, and communication to professional contacts in 26 countries generated data on indications from only one country (Mexico).
Given the paucity of accessible data, the meeting was planned with the following objectives: to share data and lessons from developing and selected developed countries about reporting on indications for cesarean deliveries and to propose recommendations for classifying indications for cesarean deliveries in routine health information systems in developing countries. Participants were invited based on their current involvement in cesarean-related research and to ensure geographic representation. 
Results
Three different types of classification system were described: 1) a system based on a series of primary, mutually exclusive clinical indications; 2) a system to identify the degree of urgency or absolute need for cesarean delivery; and 3) the Robson classification. We present selected results from each of these classifications.
Cesareans by mutually exclusive clinical indications
Data on cesarean deliveries were presented from 42 hospitals in six Latin American countries that use a standardized perinatal clinical record with mutually exclusive clinical indications (Argentina, Brazil, Colombia, Cuba, Guatemala, and Mexico) (13) , and from the National Sentinel Caesarean Section Audit in England, Wales, and Northern Ireland (14) . Hospital-based cesarean delivery rates across the six Latin American countries varied from 20 percent in Argentina to 36 percent in Brazil. Institutional delivery rates in these countries are between 85 and 100 percent in all, but 42 percent in Guatemala in 1999 (15) . The leading indications for cesarean delivery include previous cesarean section, dystocia, fetal distress, and breech presentation, representing between 55 and 76 percent of all cesarean deliveries (Table 1 ). In these Latin American countries, emergencies represent only 6 percent or less of cesarean deliveries, whereas between 4 and 12 percent of cesareans are attributable to maternal disease. However, the distribution of indications is similar across countries and does not explain why or how rates in Brazil are nearly double those in Argentina. Table 2 . These data include more than 150,000 deliveries from 216 hospitals in a 3-month period in 2000 to 2001 (14) . The overall cesarean delivery rate was 22 percent in England and Wales and 24 percent in Northern Ireland. Leading indications include fetal compromise (22% and 14%, respectively), failure to progress (20% and 22%, respectively), previous cesarean section (14% and 24%, respectively), and breech presentation (11% and 10%, respectively). Maternal request was the primary indication for 9 and 8 percent of cesarean deliveries, respectively. The sizable "other" category (representing 19% and 18%, respectively) included a wide range of maternal and fetal indications, for example, preeclampsia, eclampsia, or hemolysis-elevated liver enzymes-low platelet count (HELLP) syndrome; malpresentation; multiple pregnancy; and previous physical or emotional trauma during vaginal delivery among others. Classification by degree of urgency or absoluteness of the cesarean In addition to reporting on the primary indication for cesarean delivery, the National Sentinel Caesarean Section Audit in England, Wales, and Northern Ireland also classifies cesarean by degree of urgency, using the following categories: 1) immediate threat to the life of the woman or the fetus, 2) maternal or fetal compromise (not immediately life threatening), 3) no maternal or fetal compromise but need for early delivery, and 4) delivery timed to suit the mother and staff (14) . Sixteen percent of procedures were performed because "an immediate threat to the life of the mother or fetus" existed ( Fig. 1) . The immediate threat category varied from 14 to 19 percent among regions. Thirty-two percent of procedures were performed for maternal or fetal compromise that was not immediately life threatening (range 30%-34%), 18 percent were performed because the mother needed early surgery without maternal or fetal compromise (range 17%-22%), and 31 percent were timed to suit the mother and staff (range 28%-34%). Countries participating in the Unmet Obstetric Need Network use a very different approach for documenting indications for cesarean delivery. Their aim is to identify major obstetric interventions performed to save a woman's life by identifying indications that are "absolute," that is, conditions that are thought to have a high probability of being fatal should the woman fail to obtain a major obstetric intervention. In 80 to 98 percent of women, the intervention is a cesarean section. Absolute maternal indications include severe antepartum hemorrhage due to placenta previa or placental abruption, unremitting postpartum hemorrhage, major cephalopelvic disproportion (including prerupture and rupture of the uterus), transverse lie, and brow presentation (16) . Cesarean delivery data from four West African countries and Haiti were presented. All these countries have exceedingly low cesarean delivery rates (2% or less), and rates of institutional birth range from 18 percent in Haiti and Niger to 78 percent in Benin (15) . As shown in Fig. 2 , absolute maternal indications are by far the leading indication for cesarean section in this sample of countries, with one-half to two-thirds of cesareans performed to save the life of the woman. Among absolute maternal indications, cephalopelvic disproportion predominates, followed by antepartum hemorrhage and face or brow presentation. Previous cesarean delivery, dystocia (other than those for absolute maternal indication), and fetal distress account for 19 to 35 percent of cesareans in these countries. Another approach to focusing on the urgency of cesarean delivery was presented from Senegal, where the overall cesarean rate is 1.6 percent, and 64 percent of births occur in a health facility (15) . The system used in Senegal to classify cesarean delivery is designed to capture both the urgency of and indication for the procedure. Three categories are defined as follows: 1) obligatory cesarean section where vaginal delivery is not possible and the absence of this procedure will lead to maternal or fetal death or other serious adverse outcome; 2) prudent cesarean section where vaginal delivery is theoretically possible but a cesarean section improves the mother's or baby's prognosis, and the indications include scarred uterus, breech presentation, fetal distress, "precious child"; and 3) necessary cesarean section, which is performed as a last recourse and results from poor management of labor within the facility or delayed referral. The original goal of the Senegalese Ministry of Health was to increase the cesarean delivery rate to 3 percent in the short term and to 10 percent in the long term, and to do so by favoring obligatory cesarean sections, controlling prudent cesareans, and reducing necessary cesareans.
Senegalese data on trends in cesarean delivery from 1992 to 2001 are shown in Fig. 3 . Between 1992 and 1996, obligatory cesarean deliveries decreased from 50 to 44 percent and then stabilized through 2001; prudent cesareans remained stable around 30 percent over the 10-year period, and necessary cesareans increased from 22 to 27 percent. In addition to surveillance of cesarean delivery by category of urgency, cesarean-associated maternal deaths are also monitored. The overall percentage of maternal deaths among cesarean deliveries showed an impressive decrease from 4. 
Robson classification
Cesarean delivery data categorized using the Robson classification were presented from South Africa. These data excluded referred patients and were collected from Kalafong Hospital in southwest Tshwane District between March and December 2005. The results were compared with those from the National Maternity Hospital in Dublin, Ireland, using the Robson classification to identify groups of women with excessive cesarean delivery rates and to make management changes to reduce cesarean deliveries in such groups (Table 3 ). In general, cesarean delivery rates in Kalafong are substantially higher than those at the Dublin National Maternity Hospital in 5 of the 10 Robson categories. Of particular concern are cesarean deliveries among mature single cephalic births with a spontaneous labor (groups 1 and 3). Both these groups represent large numbers of women; thus, even small changes in the cesarean delivery rate in these groups will result in a substantial increase in the overall rate. Moreover, increases in nulliparous women (group 1) will ultimately lead to increases in cesareans among women with a uterine scar (group 5). These findings suggested to surveillance staff that improved diagnosis and routine management of labor were needed. The very high cesarean delivery rate in Kalafong in group 5 appears to be associated with the inability to offer women adequate pain relief and proper monitoring during labor to enable a woman to attempt a vaginal birth after a previous cesarean section. The very low cesarean delivery rate in group 9 (singleton transverse, oblique, or unstable lie) is believed to be due to poor obstetric skills in assessing the lie of the fetus. 
Recommendations for routine reporting on cesarean delivery
After country presentations at the meeting, participants were divided into working groups focusing on either high or low cesarean delivery rate settings. Groups were asked to propose recommendations appropriate for routine reporting on indications for cesarean delivery in developing countries, with the goal of ensuring reliable data to permit review of the indications for cesarean delivery and to allow for site-specific decision making to address key areas of concern.
The results of these discussions were similar in the two groups, which led to a consensus that one set of recommendations was appropriate in recognition of the fact that groups of women are present within the same population with very high and very low cesarean section rates. Most of the discussion leading up to the final recommendations focused on the criteria used to identify major antepartum hemorrhage and obstructed labor. The recommended categorization reflected the following principles: first, it is essential to document that some cesareans are being performed to save the life of the woman; second, it is essential that a classification system provides categories that capture the reality of very high cesarean delivery settings (e.g., psychosocial considerations such as maternal request); and third, it is essential that a classification system provides data on the balance between cesarean deliveries for maternal versus fetal compromise. The recommended classification is therefore divided into absolute, maternal, and nonabsolute indications. The absolute maternal indications include obstructed labor (including severe deformed pelvis, failed trial of labor), major antepartum hemorrhage and grade 3 or 4 placenta previa, malpresentation (including transverse, oblique, and brow), and uterine rupture. The nonabsolute indications include failure to progress in labor, including prolonged labor; failed induction; previous cesarean delivery; genitourinary fistula or third-degree tear repair; antepartum hemorrhage, excluding those for absolute indications and including abruptio placentae; maternal medical diseases; severe preeclampsia or eclampsia; psychosocial indications, including maternal request, "precious" pregnancy; fetal compromise, including fetal distress, cord prolapse, severe intrauterine growth retardation; and breech presentation.
The proposed classification is hierarchical in that cesarean deliveries are first categorized by whether the procedure was performed for absolute maternal indication, which includes obstructed labor, major antepartum hemorrhage (including grades 3 and 4 placenta previa), malpresentation (defined as transverse, oblique, and brow presentation), and uterine rupture. The nonabsolute indications are not hierarchical and represent the primary indication for cesarean. These indications include previous cesarean section, failure to progress (prolonged labor, failed induction), genitourinary fistula or third-degree tears, antepartum hemorrhage (excluding the absolute causes of antepartum hemorrhage), maternal medical diseases, psychosocial factors, fetal compromise, and breech presentation.
Discussion
It is an accepted fact that indications for cesarean deliveries are recorded in surgical registers; individual medical records; and, occasionally, delivery room logbooks in all facilities that perform cesarean deliveries. The results of our exercise to compile these data, however, suggest that they are seldom aggregated or passed on to higher levels for review on a routine basis. Meanwhile, cesarean delivery rates rise in many countries or within certain segments of populations and continue to rise with little or no notice and even less understanding of why these cesareans are being performed. More tragic is the case of very low cesarean delivery settings, where national rates may suggest provision of a higher level of life-saving care than is reality due to the unequal access to cesarean delivery among women giving birth.
The data presented by meeting participants attest to the lack of standardization concerning how and why existing data are collected. For example, the priority for data collection in Senegal, and also in the countries in the Unmet Obstetric Need Network, is clearly as a means of reducing maternal mortality. However, this focus on urgency is not restricted to high mortality settings-the United Kingdom also uses an urgency-based classification system. In contrast, in South Africa, referral patients were excluded from the analysis and a conscious focus was made to identify cesareans conducted in excess of medical need, which was determined by means of comparison with data from Ireland. Motivation for the analysis in the Latin American countries was also to explain overuse of cesarean delivery and relied on cross-country comparisons at one point in time. However, a comparison of mutually exclusive indications provided few insights into the high but varying rates when compared across different countries. It is also noteworthy that none of the participants presented data classified by ICD codes
Conclusions
The recommendations proposed by this group, which first distinguish cesarean deliveries performed for a series of absolute maternal indications and then specify those performed for nonabsolute indications that include fetal and psychosocial indications, are not designed for prospective clinical decision making. They are proposed to address the complete dearth of data on indications for cesarean deliveries in the developing world. Thus, their purposes are to encourage and standardize the monitoring of cesarean deliveries in all settings, and are conceived as a tool to enable concurrent analysis and long-term data review that can be included in developing countries' routine health information systems. This achievement will involve adding standardized data items on cesarean delivery to routine annual reports. Given the burden of data reporting in most countries, it is advised that such data on indications for cesarean delivery be collected in registers or delivery logbooks, or by means of special data collection activities organized annually or biannually.
Two steps have been taken to encourage implementation of these recommendations: first, the International Federation of Gynecology and Obstetrics will consider endorsement of these recommendations later this year, and second, the recommendations will be referred to in the upcoming World Health Organization manual Handbook on Monitoring Availability and Use of Obstetric Care. Acceptance of this system will require advocacy by influential members of ministries of health and professional medical associations within countries. With the exception of Latin America and the U.K., most of the meeting participants commented that few people in their countries were interested in the data they presented at this meeting. In developing countries, researchers have very inadequately communicated the detrimental health effects of both underuse and overuse of cesarean deliveries (17, 18) and have not explored such effects on the health care system. Routine monitoring of indications for cesarean section would provide reliable data on which to base decisions about management of labor and delivery and allocation of resources in an effort to improve maternal and newborn outcomes. The data exist. They simply need to be compiled and examined in a systematic manner.
